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[Abstract] 



This device, which contains a support structure equipped 
with two plates (41,42, between which is placed the co!™,^ 
and mean, for locfcing the column by noving ^ plates towar < 
other, consisting of a rod (40) which extends between the plates 
on. end of which is connected to locKing elects which contain a 
rod stopping device (44) , an intermediate bearing device (45) .„ 
contact with one plate, and the means for spacing (46, placed 
between the two devices, is characterized by the fact that these 
means for spacing Include at least one rolling device (48,49, 
between the facing surfaces of the devices, and the means of 
displacement (50, of this rolling device along a ramp (52, 
prodded on the corresponding surface of the intermediate bearing 
device (45, and by the fact that at ieast one part of the rod 

TTT^ t l. tb * StOPPin * deViCe CSn bS by rotation to 

follow the displacements of the rolling device. 
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The present invention relates to a device for locking the 
portion of an adjustable steering column, particularly that of 
an automobile, and column unit which contains such a device 

Some automobiles have already been equipped for several 
years now with devices for adjustment of the position of the 
steering wheel, intended to adapt the position of the latter to 
the morphology of the driver of the vehicle. 

Thus, the position of the column and therefore, of the 
steering wheel can be adjusted axially or by pivoting. 

In the state of the art, these adjustment devices include a 
column support structure connected to the rest of the structure 
of the vehicle and containing two plates between which the 
steering column is placed and the means for locking the steering 
column in position by moving the plates toward each other. 

These locking means include, for example, a rod which 
extends between the plates, the first end of which presses on one 
of the plates and the second of which is connected to the locking 
elements . * 

Different modes of realization of these locking elements 

nave been proposed. 

Thus for example, these locking elements may be composed of 
a screw-nut system, a toggle lever system, or even an eccentric 
system connected to a maneuvering lever. 

Another mode of realization of this locking means is 
described in the British Patent No. A-2,113,164 in the name of 
Ford Motor Company Limited. 

This document describes a device whose general structure is 
of the form described above and in which the locking elements 
include a stopping device at the second end of the rod, an 
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intermediate bearing device in contact with the other plate of 
the support structure, and which can be displaced axially on the 
rod, and a control device placed between the stopping device and 
the intermediate bearing device, connected to a control lever 
and which can be displaced by rotation in a plane perpendicular 
to the rod, between an active locking position of the column and 
a retracted locking position of the latter. 

The opposing surfaces of the control device and the 
intermediate bearing device or the stopping device, include the 
one, at least one projecting part adapted to work with the ramp 
of the other, to spread these two surfaces apart from each other 
and thus the corresponding locking elements i* order to bring the 
plates closer together to lock the column, when the control lever 
is moved. 

In the embodiment mode described in this document, the 
projecting parts consist of bosses made of one piece with the 
control device, and the ramps are arranged on the intermediate 
bearing device. 

Nevertheless, this device presents a certain number of 
disadvantages in the control lever. 

indeed, it is clear that the greater the tightening of the 
column to be obtained, the greater the friction between these 
different locking elements and thus, the more difficult the 
manipulation of the lever. 

French Patent No. a-2, 671,040 in the name of the applicant, 
proposes different solutions to resolve these problems. 

To this end, this document relates to a locking device such 
as described above in which said projecting part includes a 
rolling device connected to the corresponding locking device. 
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Two rolling devices may be placed on the corresponding 

! ! ' on both ends of the rod - and -* —W- ■» 

that each works together with . facing ramp of ^ s 
corresponds to the other element. 

Advantageously, these rolling devices are placed between the 
control device and the intermediate bearing device, and the 

controT I 16 " 6 "' 3 *™ PlaC ' C ' betWae " the Stoppln * devi « •»* the 

control device. 

According to a particularly advantageous mode of embodiment 
described in this document, the rolling device or each rolling 
device placed between the control device and the intermediate 
bearing device and the rolling device or each rolling device 
Placed between the control device and the stopping device of the 
second end of the rod, are placed two by two in a same recess 
crossing the control device, by pressing one against the other, 
causing one to project between the control device and the 
intermediate bearing device, and the other between the control 
device and the stopping device. 

It is mentioned in this document that these devices and 
rolling elements may consist of balls. 

However, the different modes of embodiment described in this 
document, although representing a certain number of advantages 
with respect to the prior art devices, remain subject to friction 

TeZZ °\TV' Partic * la ^< of the rolling devices and 
elements, which eventually causes functional problems of the 
device. 
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Naturally, these problems may be resolved by using parts 
which present adapted properties of mechanical resistance, but 
this then causes an increase in the production cost of the 
device. 

The goal of the present invention is to resolve these 
problems of wear by proposing a device which is simple, reliable, 
and whose cost is as low as possible. 

To this end, the object of the invention is a device for 
locking the position of an adjustable steering column 
particularly, of an automobile of the type which contains a 
support structure of the column connected to.the rest of the 
structure of the vehicle and which contains two plates between 
which the steering column is placed, and the means for locking 
the column in position by bringing the plates together, including 
a rod which extends between the plates, the first end of which 
has a means of bearing on one of the plates and the second end of 
which is connected to the locking elements which contain a 
stopping device at the second end of the rod, a first 
intermediate bearing device in contact with the other plate of 
the support structure and which can be moved axial ly on the rod 
and the means for spacing placed between the stopping device and 
the intermediate bearing device, connected to the means of 
control and which can be displaced by rotation in a plane which 
is Perpendicular to the rod, between an active locking position 
of the column and a retracted locking position of the latter, 
characterized by the fact that the means for spacing include at 
least one rolling device placed between the facing surfaces of 
It T^*** ^ring devices and stopping devices, and the 
means for displacement of this rolling device along a ramp 
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proved on the corresponding surface of the intermediate bearing 

Zl ZZT\?: 3e " ea " S diSpla — «• ~™ to mean! 
for control which can be displaced by rotation around the rod to 

inteLl^ "" in9 . device *° "P-»f these surface facing the 
interrelate bearing device and the stopping device, in order to 
bring the piates towards each other and to lock the column in 
position, and in that at least one part of the rod connected to 
the stopping device can be moved by rotation to follow the 
movements of same at least one rolling device. 

According to another aspect, the invention also has as its 
object a steering column unit for automobiles whose position can 
be adjusted, characterized by the fact that it contains a locking 
device according to any one of the preceding claims [si c] . 

The invention will be better understood using the 
description which follows given only as an example and making 
reference to the appended drawings in which: 

- Figure 1 represents an exploded view of a device for 
locking the position of an adjustable steering column for a 
vehicle, described in British Patent Ho. A -2, 113,164- 
», «." f i9 ?T 2 rep " sent3 a " ° b "<J°e view of an embodiment mode 

dfvic! d ?! " eW,S WhiCh en " rS int ° the •«««*« of a locking 
device described in French Patent Ho. A-2, 671,040; and 

o, «." 3 ™ P " Mnts a of an embodiment mod. 

of the locking means which enters into the structure of a locking 
device according to the invention. 

Thus it can be seen in Figure », „ hlch rapresents , d . vice 

111 , "? th ? PMition ° £ « ^"stable steering column 1 of a 
vehicle, described in British Patent Ho. M , ll3 , 1M , that ^ 
column x is placed in connection device 2 which is placed between 
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plates 3 and 4 of column support structure 5 which is connected 
to the rest of the structure of the vehicle by any appropriate 



means . 



This device also includes means 6 for locking the column in 
position by bringing plates 3 and 4 of the support structure 
close together. These locking means include for example rod 7 
which extends between the two plates 3 and 4 of the support 
structure, and the first end of which 7a presses upon one of the 
plates, for example 3, and the other end of which 7b is connected 
to locking elements 8. 

These locking elements include stopping device 9 which 
consists for example, of screw io connected to pin li and which 
is placed on the second end 7b of rod 7, intermediate bearing 
device 12 which is in contact with the other plate 4 of the 
support structure and which can be moved axially on rod 7, and/ 
finally, control device 13 placed between stopping device 9 and 
intermediate bearing device 12, connected to control lever 14, 
and which can be moved by rotation in a plane perpendicular to 
rod 7, between an active locking position of the column and a 
retracted locking position of the latter. 

In the embodiment mode represented in this figure, the 
opposing surfaces of control device 13 and intermediate bearing 
device 12 contain one of the projecting parts is which is adapted 
to work together with ramps 16 of the other, to spread these two 
surfaces apart from each other, and thus, the corresponding 
locking elements, in order to bring the plates close together to 
lock the column in position when the control lever is moved. 

If one now refers to Figure 2, which represents an oblique 
view of the locking means which are included in the structure of 
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a locking device described in French Patent No. A-2, 671,040, it 
can be seen that these means also include rod 20, one of whose 
ends 21 is threaded and adapted to work together with screw 22 
and bearing washer 23 on one of the plates of the support 
structure. 

It will be noted that the parts of the device which are not 
described in regard to this figure may be identical to those 
described with respect to Figure 1. 

The other end of the rod has the locking elements which 
consist of stopping device 24 consisting for, example, of a fixed 
stopping plate at the corresponding end of rod 20, and 
intermediate bearing device 25 adapted to press against the other 
plate of the support structure, and this intermediate bearing 
device is mounted such that it can be moved axially on the rod. 

These locking elements also include a control device 26 
which is placed between stopping device 24 and intermediate 
bearing device 25, connected to control lever 27, and which can 
be moved by rotation in a plane which is perpendicular to rod 20 
between an active locking position of the column and a retracted 
locking position of the latter. 

Thus it can also be observed that the surface of 
intermediate bearing device 25 which is facing the control device 
has ramps 28 and 29, for example, diametrically opposed, which 
are adapted to work with the projecting parts on the 
corresponding surface of control device 26. 

More particularly, these projecting parts may consist of 
rolling devices connected to this control device, and these 
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rolling devices consist, for example, of balls 30 and 31 placed 
in the respective recesses 32 and 33 which are arranged in the 
corresponding surface of control device 26. 

It is indicated in this document that rolling elements 
consisting, for example, of balls 34 and 35, may also be placed 
between stopping device 24 and control device 26. 

These balls are, for example, placed in recesses 36 and 37 
arranged in the corresponding surface of control device 26 facing 
stopping device 24. 

The displacement of control device 26 and thus of control 
lever 27 is facilitated in that these rolling elements and 
devices facilitate the displacement of the different locking 
elements with respect to each other. 

Rolling elements 34 and 35 ensure the maintenance of correct 
position of control device 26 with respect to stopping device 24 
while facilitating the displacement of the control device when 
rolling devices 30 and 31 move on ramps 28 and 29 of intermediate 
bearing device 25 to spread apart the facing surfaces of this 
intermediate bearing device and the control device, in order to 
spread these locking elements to make the plates come closer 
together and to lock the column in position when control device 
26 is moved. 

As indicated above, these devices of the state of the art 
present a certain number of disadvantages. 

In Figure 3, a mode of embodiment of the locking means which 
are included in the structure of a locking device according to 
the invention is represented. 
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These locking means still include rod 4 0 which extends 
between plates 41 and 42 of a support structure of a steering 
column designated by the general reference number 43. 

one of the ends of rod 40 is adapted to work with plate 41 
and contains stopping device 44 and a first intermediate bearing 
device 45 which can be displaced axially on rod 40, in contact 
against plate 41 and locked by rotation with respect to the 
latter. Spacing means 46 are placed between these intermediate 
bearing and stopping devices and are connected to control lever 
47 to lock the column into position. / 

These spacing means consist of at least one rolling device 
and, in the example illustrated, two rolling devices 48 and 49, 
each consisting, for example, of a ball placed on either side of 
the rod, between the facing surfaces of intermediate bearing 
device 45 and stopping device 44. 

Means 50 are provided to move the rolling device or each 
rolling device 48,49 along a corresponding ramp provided in the 
corresponding surface of intermediate bearing device 45. 

The ramp or each ramp may, for example, be composed of a 
ramp which is similar to ramp 28 or 29 of intermediate bearing 
device 25 described with respect to Figure 2. 

These means of displacement 50, which advantageously include 
a displacement cage of the rolling device or of each rolling 
device, are connected to the control lever designated by the 
general reference number 47 on this figure, and are mounted so 
that they can be moved in rotation around rod 40 to bring the 
rolling device or each rolling device 48,49 to separate these 
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surfaces with respect to intermediate bearing h • 

. weaiace rearing device 4 5 and 

stopping device 44, in ordpr t- rt k*.,- ^ 

and t« i^v *w lng the plates close * together 

and to lock the column into position. 

reali2ati ° n eXam P le represented in this Figure 3 the 
means of displacement 50 consisting 

a protection cap 5l which Is T a I ^ COn »* ct * d to 

which is movable by rotltio ^ l0Cklng ~ * nd 

47 is of IT dotation ^ound the latter, and control lever 

47 is of one piece with this cap. 

rolling f U be . alS ° bS ^ that the rolli ^ d6 vice or each 
rolling device is mounted in movable fashion between the 

corresponding ramp of intermediate bearing device 45 Hi a 
corresponding throat sx which is arranged in the surfac! of 
stopping device 44 facing the SU i-f s , a ^ ^ , s^rtace of 
device on wh^K -k surface of the intermediate bearing 

device on which the ramp or each ramp is provided 

throatlr. 11 ^ ^ al8 ° be f ° ra * d * ^ base of 

throat 52 which receives tho u,,, L 

device. U ° r eaCh baU ' «rang e d in this 

„, , JUV* ° f the " thr °'' tS allows staining a better 
distribute o f for oe S on the greatest contact surface between 
the corresponding parts. Between 

devi^f P8rt ° f °<»"»«.d to the stopping 

device, and, more particularly, i„ the realization ex JZll 

the varied T7T, r ° 1Ung deVlCe ' in ord « to 

^TroTa! " S MhlCh ^ " y «~-- 

xnese rolling means 53 consisting 

consisting, for example, of a sto» 
with pins may then be placed a* ^ P 

h«»^4« Placed at the other end of rod 40 between 

bearing means 54, which include for exanmi* Between 

vxuae ror example, a screw and a washer 
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stopped in rotation on this rod 40, and a second intermediate 
bearing device 55 in contact with the other plate 42, and locked 
in rotation with respect to the latter. 

Thus it is clear that the different forces which act on the 
various parts of this device are distributed on the greatest 
contact surfaces between first intermediate bearing device 45, 
the rolling device or each rolling device 48,49, stopping device 
44, bearing means 54 of the rod, rolling means 53, and the second 
intermediate bearing device 55, which allows "reduction of the 
wear of these parts, and using parts made of standard materials, 
that is, without having to undergo costly metallurgical 
processing intended to increase their properties of mechanical 
resistance. 

Indeed, the movement of these locking means between their 
retracted position and their active position is realized by 
movement of the rolling device or each rolling device by means of 
the lever, and of the displacement cage connected to the latter, 
where the stopping device, the rod, the bearing means, and the 
rolling means follow the displacement to avoid any friction 
between these parts. 

The only friction which remains in the device according to 
the invention is, then, the friction between the rolling device 
or each rolling device and the displacement cage of the latter, 
when the lever is operated. > 

Naturally, different placements of these parts may be 
envisioned and various means for limitation of the course of the 
displacement of the lever may also be provided, for example, by 
complementary projecting parts of the intermediate bearing device 
and of the displacement cage of the rolling device or by means of 
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recesses of the ramp and/or of the throat to cause the user to 
feel a discontinuity of force, such as that mentioned in French 
Patent No. A-2,671,040. These recesses also allow, for example, 
maintaining the device in the locked position. 

Finally, it goes without saying that a means of control 
other than a lever may also be used, such as, a means of 
assistance with displacement, controlled, for example, by a user, 
such as that described in French Patent Application No. 
9,202,101, filed February 24, 1992, in the name of the applicant. 

Claims 

1. Device for locking the position of an adjustable 
steering column, particularly that of an automobile, such as one 
which has a column support structure connected to the rest of the 
structure of the vehicle and which contains two plates (41,42) 
between which the column is placed (43), and means for locking 
the column in position by bringing the plates close together, 
containing a rod (40) which extends between the plates, the first 
end of which has means (54) of bearing on one of the plates (42) 
and whose second end is connected to locking elements which have 
a stopping device (44) , at the second end of the rod, a first 
intermediate bearing device (45) in contact with the other plate 
(41) of the support structure, and which can *e moved axially on 
the rod, and a spreading means (46) placed between the stopping 
organ and the intermediate bearing organ, connected to the 
control means (47) and which can be moved by rotation in a plane 
perpendicular to the rod, between an active locking position of 
the column and a retracted locking position of the latter, 
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IS 

characterized by the fact that the spreading means contain at 
least one rolling device (48,49) placed between the facing 
surfaces of the intermediate bearing device and stopping device, 
and means of displacement (50) of this rolling device along a 
raxnp (52) provided on the corresponding surface of the 
intermediate bearing device, and these displacement means are 
connected to control means, and can be moved by rotation around 
the rod to bring the rolling device (48,49) to spread these 
surfaces apart with respect to the intermediate bearing device 
and the stopping device, in order to bring the plates closer 
together and to lock the column in position, and by the fact that 
at least one part of the rod connected to the stopping device 
(44) can be moved by rotation to follow the displacements of said 
rolling device (s) . 

2. Device according to Claim 1, characterized by the fact 
that the rod unit can be moved by rotation between the plates and 
by the fact that the means of rolling (53) are placed between the 
bearing means (54) of the first end of the latter and a second 
intermediate bearing device (55) in contact with the 
corresponding plate (42). 

3. Device according to Claim 1 or 2, characterized by the 
fact that the rolling device or each rolling device (48,49) is 
constituted by a ball. 

4. Device according to Claim l, 2, or 3, characterized by 
the fact that the rolling device or each rolling device is 
mounted in movable fashion between the ramp (52) provided on the 
surface of the first intermediate bearing device and a throat 
(51) of reception of this device arranged in the corresponding 
surface of the stopping device. 
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5. Device according to any one of the preceding claims, 
characterized by the fact that the ramp or each ramp (52) is 
formed by the bottom of a throat for receiving the device. 

6. Device according to any one of the preceding claims, 
characterized by the fact that the rolling means (53) contain 
stop with pins. 

7. Device according to any one of the preceding claims, 
characterized by the fact that the displacement means include 
displacement cage (50) of said rolling device (s) . 

8. Device according to any one of the preceding claims, 
characterized by the fact that the displacement means are 
connected to a protection cap (51) placed around the locking 
means, and are mobile in rotation around the latter, and the 
control means consist of a control lever (47) which is of one 
piece with the cap. 

9. Steering column assembly for an automobile whose 
position can be adjusted, characterized by the fact that it 
contains a device for locking the position of the column 
according to any one of the preceding claims. 
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